Abstract: The aim of this study was to define the factors that influence the structure of the body composition in Abu Dhabi
Introduction
Police personnel includes a wide range of different professions depending on department of employment. Some of their responsibilities mainly consist of long stressful sitting hours like IT security, salary section, economy department, traffic department and many more. On the other hand, some responsibilities are psycho-physically very demanding like protecting sports events, quick and urgent response, counter-terrorist unit response, firefighter unit response, etc. Generally, police job is to maintain social safety and security through interpersonal contact and/or through involving basic and special physical abilities (Kukic and ). There are a lot of officers facing difficult schedules, long working hours, terrible crime scenes, etc. and all these job-related stress situations might lead to inadequate sleep, metabolic disorders, cardiac irregularities and some other health issues (Gu et al., 2012) . Therefore, strategic management and performance improvement should use professional expert system that would contribute to precision of selection processes as well as processes of surveillance and monitoring of employees' health and physical readiness for certain duties.
One of the first and the most sensitive factors that indicate changes in health is the body composition status. Historically, the body composition studies have been conducted over a span of 100 years and during this time they developed from the original two-compartment model to the modern fiveand multi-compartment model. The influence of new technologies and need for better understanding of the human body elevated body composition studies to a completely new level where instead of seeing the human body composition only as fat mass and fat-free mass, human body composition is considered more holistically as fat mass, muscle mass, protein mass, bones, minerals, intracellular water, extracellular water, visceral fat area, etc. (Wang et al., 1992 Body composition has been frequently investigated over the years because of its biological meaning (Wang et al., 1992; Ellis, 2000) . Human body consists of different tissues which in turn consist of cells and those cells are composed of atoms. Moreover, human body is a live organism because all those compartments connect and contact between each other. This means that those compartments also influence each other and the origin of the relationship and constancy of that relationship are fundamental in body composition research. It allows better insight in biology of the human body composition and indirectly better control of human health. Wang et al. (2004) stated "Nutritional status, physical activity level, and disease state alter body cell mass, which in turn serves as a biomarker of these processes" (Wang et Different studies showed that, ethnicity, social status, climate conditions, moving patterns, geographical area, and habitual behavior might have the influence on the body size, bone density, tissue selection and morphology. Habitual behavioral mobility is one of the most repetitive aspect of loading on skeleton and logically, different climate conditions over a thousand-year period will lead to different genetic adaptations (Stock, Leonard, 1998) . Katzmarzyk and Leonard (1998) showed significant relationship between body size area relative to body mass and mean annual temperature. They explained it as an adaptive response to thermal stress through climate's influence on food availability. Consequently, climate-dependent nutritional variations are important in understanding the association between body mass and mean annual temperature on a regional basis (Katzmarzyk and Leonard, 1998). Because of those variations in body volume and segmental proportions and accordingly distribution of the body mass (Kasabova and Holliday, 2015; Ruff, 2000) the measurement and estimation of the body composition may be updated with indexes that will include body volume and size independent indicators of body composition. This should provide a more precise explanation of the factors influencing the body composition. Thus, the importance of the factorial analysis of index values lies in the very nature of both the internal and external effects on variations in body morphology.
There are no studies that deal with body composition in Abu Dhabi police and accordingly scientific data are missing in terms of evaluation of this phenomenon. The aim of this study is to define the factors that influence the structure of the body composition in Abu Dhabi police workforce. For that purpose, body size and volume independent indexes will be used so the structure can be defined as independent factors. This would result in better understanding of independent impacts of different factors on population of Abu Dhabi police personnel. In this regard, the study gives initial values of different indicators of body structure but also implements a novel variable for body structure -index of hypokinezia. In the long term, this approach could provide foundations for developing the departmental exercise programs that would deal with the sources of changes in body morphology.
Methods
This study could be classified as applied non-experimental scientific research conducted by laboratory principles and using a random sample.
Participants
The sample included 120 randomly selected male officers of different age. Main characteristics of the sample were: age 32.70±7.62 years, body height (BH) 173.54±6.24cm, body weight (BW) 80.55±11.36kg and body mass index (BMI) 26.76±3.60 kg/m 2 . All subjects as well as trainers that conducted measurements were informed about the aim of the study and subjects were measured only if they agreed to be the part of the study.
Measurement procedures
Measurement procedures were conducted using multi-channel bioelectric impedance InBody 720 (Biospace Co. Ltd, Seoul, Korea) in accordance with its standard procedures. Strategic Management & Performance Improvement Department, Sports Activity Section, Abu Dhabi police monitored data collection. Subjects were instructed to come in the morning before breakfast and fluid intake but they could come any time during the day when they were free and able to come according to their working shift. To be as accurate as possible they were instructed not to eat and drink any fluid minimum 3 hours prior to measurement.
The participants were measured in underwear, barefoot, and all metal, plastic, and magnetic accessories were removed as proposed in previous research (Kukic and Dopsaj, 2016) . To measure their weight, first they positioned feet on metal spots designed for feet. After that the instruction was given to extend their posture and stand straight as when their height is measured. After the machine signaled the end of weight measurement, the participants took the handles with electrodes positioned on the lower and the upper edge of the handles. Four fingers were positioned on the lower edge and the thumb was placed on the upper edge. Hands were parallel to the body with 15-20⁰ of shoulder abduction. The participants stood steadily in this position until the sound and the instructor signaled that the measurement procedure is over.
Variables
This study includes 14 variables where 2 are basic and 12 calculated as index values. Index-values approach was applied so the body structure can be explained on tissue level, independently of body height and volume. 
Statistics
Descriptive parametric and non-parametric statistics were calculated using Microsoft excel from Microsoft office software package (Office 365 subscription, 2016): mean, standard deviation (SD), minimum (min), maximum (max) and coefficient of variation (cV) were calculated. All variables were tested for normality of distribution using skewness and kurtosis as well as non-parametric Kolmogorov-Smirnov test.
To better explain the structure of the body composition and to provide valid explanation, factorial analysis was applied. The method of Principal-Components was used for getting correlation matrix and the KMO and Bartlett's criteria was set to determine the level of significance and significant factors in accordance to the number of eigenvalues of the correlation matrix, greater or equal to one while Oblimin with Kaiser normalization was used for factor extraction. For the factorial analysis statistics software package SPSS was used (IBM, SPSS statistics, version 23).
Results
Descriptive statistics for all variables is shown in Table 1 (Table 2) . It means that the proportion of variance of each variable that can be explained by factor is very high. It might be the evidence that the chosen index values are good representatives of the heightindependent and volume-independent indicators of the body composition. Table 2_Principal component analysis. Table 3 shows loading for every factor and defines the three most important factors that explain 97.004% of total variance which leaves 2.996% of variance to error of measurement. In other words, measurement was very precise while choice of variables was good which consequently led to high variance explanation and this could be indication of the internal validity but also the validity of the used approach. Structure of every factor after Oblimin rotation can be seen in Table  4 . Highlighted values make the structure of each factor. 
Discussion
As it is shown in Table 4 , there are three (3) independent factors and according to their structure it could be concluded that all 3 factors have different biological meaning.
Structure of Factor I consists of six (6) variables that explain 54.398% of variance. Variables PBF, BFMI and IH have a strong positive correlation while PPM, PSMM, and PFI have a strong negative correlation direction. This means that if the first three mentioned variables are increased, the latter three will decrease. This is logical sequence of events because PBF, BFMI and IH are the measure of the size and volume independent fatness of the body while PPM, PSMM and PFI are the size and volume independent measure of the body muscularity. By making fat and muscle tissue size and volume independent, Factor I gets more biological meaning. The importance of it lies in the better understanding of the origin and nature of the relationship and interaction among different compartments (Wang et al., 2000; Wang et al., 1992; Ellis, 2000) . When the structure of the body composition is observed on the molecular level, five (5) components can be seen: water, lipids, glycogen, proteins and minerals (Wang et al., 1992) . In that regard, all food that humans consume contains those components in some proportion and logically if the proportion and consumed amount is not balanced the relation between components in the body might be changed (La Despres and Lamarche, 1993). This imbalance between components along with different levels of physical activity and age mainly lead either to increase of fat mass and decrease of muscle mass or increase of muscle mass kg/m 2 ) was 48.3% among male police officers. They also showed that PBF was less strongly correlated with BMI, waist circumference, and abdominal fat which could be evidence for using new IH index. Kukic and Dopsaj (2016) reported prevalence of overweight police officers (BMI≥25kg/m 2 ) in Abu Dhabi to be 71.18%. This is a good reason for the study to try to answer the question why prevalence is so high. In an extensive longitudinal study Sorensen et al. (2000) showed that time of 12 years spent in service led to increase of obesity among Finnish police officers which was related to decreased energy expenditure during leisure physical activity. They explained this with increased number of cars for 40% between 1982 and 1992, 40-min increase in television watching and increase in house appliances and games and videos.
Musaiger and Bener (2003) showed that among male university students prevalence of obesity was 35.7% and that the risk of obesity was greater in those who spent more hours watching television (RR=1.31) and in those who were not practicing sport (RR=1.77). Only 8.4% of obese and 17.1% of non-obese students were reported to participate in some physical activity which most likely was the main reason for high obesity prevalence. It could be concluded that the level of physical activity and dietary habits are a very strong link between body size and volume independent fat and muscle components. Physical inactivity leads to excess storage of the unutilized energy in form of fat tissue. On the contrary, increased physical activity results in muscle tissue development. Furthermore, there is a huge environmental influence on the level of physical activity and eating habits. Accordingly, Factor I should be named as a PHYSICAL INACTIVITY AND NUTRITION factor. Gathered and analyzed information mentioned above are clear evidence that PMI, FFM and SMMI are true representatives of skeletal muscle and its density. Thus, their role in body composition is important because of the necessity of the skeletal muscles in everyday life. Quality of fat-free mass is a precondition for good body composition and it can be built and maintained naturally only through physically active life or planned exercise programs. Accordingly, Factor II should be named as a PHYSICAL ACTIVITY AND EXERCISE factor.
Factor III explains the final 11.329% of the total variance. Structurally, Factor III consists of 2 index variables. The first one is the body volume-independent visceral fat area index -VFA/kg and the second one is the body size-independent visceral fat area index -VFAI. Practically, these indexes should define a person's degree of visceral fatness no matter how tall that person is or what body weight the person has. The lower the index the visceral fat area is smaller. Although Factor I depends mainly on body fats, factorial analysis showed that certain positioning of the body fats plays significant role in body morphology 2003) showed that visceral fat has a primary role in lipid-related metabolic risk but they also found that fatty liver correlated with metabolic risk. Fatty liver partially could be explained with constantly increased flux of free fat acids due to increased abdominal adiposity. Banerji et al. (1999) on a sample of Asian Indian men found that visceral adipose tissue is associated with insulin resistance hyperinsulinemia, and dyslipidemia and may be responsible for increased cardiovascular disease and diabetes. Kuk et al. (2006) found VFA to be independent predictor of all-cause mortality in men after they adjusted VFA for the other fat measures. This directly proves approach of body volume and size independent indexes and, to some extent, explains why VFA related indexes are an independent factor of the body composition structure. In their extensive literature review La Despres and Lamarche (1993) explained influence of abdominal adiposity on lipoprotein level. They reported that lipoprotein best correlates to risk of cardio-vascular diseases. Furthermore, they explained that adipose tissue and hypertension with abdominal obesity and insulin-resistance related to it might indicate elevated blood pressure better than body fatness per se. According to the same review visceral fats are sometimes responsible for metabolic complications. Altered sex steroid profile is probably the result of the joined effects of abdominal obesity, insulin resistance, and dyslipidemia. 
Conclusion
This study was conducted with an aim to determine the factorial structure of the body composition in Abu Dhabi Police personnel. The results were obtained from the sample of 120 employees of Abu Dhabi police. The study found that three (3) independent factors influence body composition: Factor I -PHYSICAL INACTIVITY AND NUTRITION, Factor II -PHYSICAL ACTIVITY AND EXERCISE, and Factor III -SEDENTARY LIFESTYLE.
Factor I comprises 6 variables: 3 that correlate positively (PBF, BFMI, and IH) -representatives of body fatness and 3 that correlate negatively (PPM, PSMM, and PFI) -representatives of body muscularity. PBF, BFMI and IH have higher correlation values than PPM, PSMM, and PFI which most likely might be the result of physical inactivity and bad eating habits.
Factor II consists of 3 variables -PMI, FFMI, and SMMI. All three variables explain fat-free mass independently of body size. Practically, these indexes give biological meaning to fat-free tissues. SMM is directly dependent on PM, while FFM is mostly built of SMM. Accordingly, these indexes could be more accurate when speculating about the tissue quality no matter what race, age or gender somebody is.
Factor III consists of 2 variables: VFA/kg and VFAI. These variables represent visceral fat area independently of body mass (VFA/kg) and body size (VFAI). Thus, it would probably increase biological accuracy if presenting visceral adiposity through independent indexes. This research showed considerable evidence of validity of the chosen method. However, further research is needed to investigate sensitivity, reliability and validity of this approach. For some huge systems, as the Police or Military systems, it might be very useful to define the factors that have impact on the structure of the body morphology. The knowledge about the cause of this phenomenon is a precondition for developing the system that would be able to resist and/or suppress unfavorable trends.
Limitations
The sample of this study included only male employees so the results are applicable only on male population of Abu Dhabi police. Furthermore, the sample size could include more participants. Measurement procedures were conducted during the day because not all participants were able to come in the morning. Also, we could not control food and liquid intake before measurement but we did request the participants to fast 3 hours prior testing. Climate conditions in the United Arab Emirates are unique so these results partly could be due to environmental conditions. Accordingly, these results are characteristic for this population and most probably could not be applied to other populations. However, the principle of this research is partly based on these differences so further research on the other populations, a wider age range and female gender is required. 
